This paper presents the results of the synthesis temperature on the properties of the ceramic powders of SrSi 2 O 2 N 2 :Eu 2+ obtained by the solid-phase reaction. Synthesis was carried out in the temperature range of 1250-1650°C for 2 hours in nitrogen flow in the reducing atmosphere of the graphite furnace. The phases present in the resultant powders were identified by X-ray structural analysis (XRD). Scanning electron microscopy (SEM) was used to examine the changes in the powder morphology as a result of the synthesis. The excitation and emission spectra measurements let to study phosphor photoluminescence properties. The results show the strong influence of temperature synthesis on the formation and purity of expected phases. The synthesis temperature also affects the luminescent properties of SrSi 2 O 2 N 2 :Eu 2+ ceramic powders.
Introduction
Over the years, the light sources were changing. The phosphor's discovery and their later over 100 years history of scientific research completely changed the acquisition of light. In the early 20 th century German scientist prepared diverse sort of phosphors mainly based on alkaline earth chalkogenides showing the luminescence properties. Further research contributed to fluorescent lamp introduction [1] . The fluorescent lamp with the phosphor coating application led to pre-empt the incandescent lamp, known for its relatively low luminous efficacy about 15 lm/W and short operating life usually no longer than 1000 h. Fluorescent lamp made from soda-lime glass tube filled with the noble gas, mercury and the phosphor coating on the inner surface of the tube demonstrate higher efficiency 80-100 lm/W and long operating life of 10000-20000 h. [6] [7] . Furthermore, the emission color of this phosphor can be controlled by increasing Eu 2+ concentration [8] . Most of the up to date papers on this phosphor have focused their interest on the luminescence properties, the crystalline structure and modification of the lattice structure by other alkaline earth ions [9] [10] [11] . Manufacturing of the oxynitride phosphors was reported by using the solid state reaction in forming gas, sol-gel method or carbothermal reduction and nitridation [12] . The purpose of this study was to determine the effect of synthesis parameters on the phase composition, powders morphology and luminescence properties of SrSi 2 O 2 N 2 :Eu 2+ phosphor if the reaction was conducted in the flowing nitrogen in the graphite resistance furnace. measured by Horiba FluoroMax-4P spectrofluorometer equipped with a 150W Xe arc lamp and R928P photomultiplier. All measurements were performed at room temperature. Figure 1 shows the morphology of SrSi 2 O 2 N 2 :Eu 2+ powder after synthesis at different temperature. A strong impact of synthesis temperature on powder particle morphology is clearly visible. After synthesis at lower temperature (1250-1350°C) powder particles are fine, their size is close to the size of the initial materials. If synthesis was conducted at higher temperature (1400°C) then particles form larger aggregates (Fig. 1c) with average size of 1-5 μm. The most significant difference in particles morphology can be observed after synthesis at 1450-1550°C temperature since large particles with rounded edges are noticeable. Fragile and sharp edged small particles apart from the large ones were observed after synthesis at the highest temperature (1650°C). [13] .
Experimental

Results and discussion
The samples synthesized at 1650°C showed decomposition of triclinic Sr 1.02 Si 2 O 2 N 2 and formation of the unknown phase accompanied by a significant amount of amorphous phase. The remaining peaks were not unequivocally identified in a view of a large number of potential phases. Details of the investigated samples are collected in Table 1 . Figure 3 a and 3b presents emission spectra of the selected phosphor samples obtained at 1250-1550°C under λ = 350 nm excitation. The spectra consist of single emission bands in the Figure 3a the relative emission intensity of each sample was preserved, while in Fig 3b the spectra were normalized. Figure 3a shows influence of synthesis temperature on emission intensity of the phosphor. The luminescence intensity rises with synthesis temperature, reaching maximum for the specimen obtained at 1450°C. Above this temperature emission intensity was lower. Figure 3b shows that the peak wavelength of the emission band shifts when the synthesis temperature increases from 1250 to 1450°C, which is accompanied by the narrowing of the emission band. Comparing those spectra with XRD results it is possible to consider the influence of secondary phases on the emission spectrum in both phosphors: the considerable amount of strontium silicate in 1250°C specimen results in broader and shifted emission spectrum while the emission band is narrower for the specimen with dominating strontium oxynitride in specimens derived at temperature over 1350°C. Samples prepared at the temperature range of 1450-1550°C show the same position of emission peaks. Decrease of emission intensity at 1550°C is related to the total decomposition of SrSi 2 O 2 N 2 ( Fig. 2) and migration of Eu 2+ to the non-identified compound or to the amorphous phase. The same position of the emission peak as in the SrSi 2 O 2 N 2 ( Fig. 3b) indicates the same coordination environment of Eu 2+ ion in the new compound or in amorphous phase.
Conclusions
Green emitting phosphor with a designed formula of Eu 0.04 Sr 0.96 Si 2 O 2 N 2 has been synthesized by the solid state reaction in various temperature range. The particle morphology and photoluminescence intensity were largely dependent on the synthesis temperature and the resultant phase composition. Synthesis carried out at temperature of 1400-1450°C facilitated manufacturing the phosphor powder of high-purity. Unreacted silicon nitride was observed after synthesis below 1400°C and it negatively affected emission of specimens. The highest emission intensity was obtained after synthesis at 1450°C. Synthesis at temperature at 1550°C led to reduction of emission intensity as a results of decomposition of triclinic strontium oxynitride main phase to amorphous and unidentified phases was observed at 1650°C.
